IT GENERALLY is recognized that prophylactically administered sublingual nitroglycerine exerts a potent yet short-lived beneficial effect on the exercise capacity of patients with coronary artery disease and angina pectoris. Efforts to achieve more prolonged therapeutic action have resulted in the introduction of a variety of nitrate preparations, some with altered molecular structure, others with altered route of administration, still others with both of these changes. Rather than providing a clear solution to a therapeutic problem, however, these preparations have posed a methodologic dilemma: how does one definitely evaluate longacting agents given prophylactically for angina?
Measuring blood levels of nitrate esters or assessing the influence of nitrates on circulatory function will certainly contribute much to our understanding of nitrate effects. Nevertheless, the worth of an agent given primarily for the prevention of angina must ultimately rest upon data relating directly to Setting aside the relative merits of the various nitrate compounds, it is important to note that none of the highly effective sublingual preparations offers truly long-lasting benefit. Even if a particular nitrate could be shown to exert a beneficial effect with a half life of 30 minutes-50% greater than that empirically found for isosorbide dinitrate-the patient's exercise capacity would exceed 25% of the peak nitrate-induced increase for only an hour after each dose, and during the night he would receive essentially no protection.
Oral administration of a variety of nitrate esters, including nitroglycerin, has been advanced as a method of achieving long-lasting prophylactic benefit. However, this Another approach to achieving long-lasting nitrate benefit, well known to older clinicians, has been the administration of nitrolgycerin cutaneously.13 Although this mode of therapy has been available for nearly two decades, little precise evidence has been obtained concerning its efficacy. We therefore evaluated the influence of cutaneously administered nitroglycerin in the exercise laboratory.'4 When nitroglycerin ointment was applied in amounts sufficient to produce distinct changes in blood pressure and heart rate at rest, a marked and consistent beneficial effect was observed on exercise capacity and the exercise electrocardiogram one hour after application, which persisted essentially undiminished three hours after application. Our results do not prove that cutaneous administration is a uniquely superior mode of nitrate therapy. Nonetheless, these studies do document that cutaneously administered nitroglycerin is capable of conferring benefit for at least three hours. Thus, it is possible that change in route of administration, rather than alteration in the organic portion of the nitrate molecule, might be a more successful means of approaching a sustained and potent nitrate response.
Circulation, Volume XLVIII, November 1973 Even if it were possible to devise a reliable means of obtaining a truly long-acting nitrate effect, certain important reservations remain concerning the desirability and safety of such treatment. For example, the possibility that repeated use of organic nitrates will lead to an eventual loss of efficacy has been suggested repeatedly. Huge 
